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DETAILED ACTION 

The instant application 10/849022 has a total of 9 claims pending. There 
are 3 independent claims and 6 dependent claims. Claims 1 , 3-5 and 1 1 are 
rejected under statutory basis. Claims 1, 3-6 and 8-1 1 are rejected in view of 
prior art. 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), 
which papers have been placed of record in the file. 

Information Disclosure Statement 

2. The information disclosure statements submitted on 10/07/2004 and 
08/02/2005 are in compliance with the provisions of 37 CFR 1.97. Accordingly, 
the information disclosure statements are being considered by the examiner. 

Drawings 

3. The drawings are objected to because "reflected" in 408 of Fig. 4 should 
perhaps be corrected to -unreflected-; see the corresponding objection to the 
specification. 

4. Corrected drawing sheets in compliance with 37 CFR 1 .121(d) are 
required in reply to the Office action to avoid abandonment of the application. 
Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is 
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being amended. The figure or figure number of an amended drawing should not 
be labeled as "amended." If a drawing figure is to be canceled, the appropriate 
figure must be removed from the replacement sheet, and where necessary, the 
remaining figures must be renumbered and appropriate changes made to the 
brief description of the several views of the drawings for consistency. Additional 
replacement sheets may be necessary to show the renumbering of the remaining 
figures. Each drawing sheet submitted after the filing date of an application must 
be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the 
next Office action. The objection to the drawings will not be held in abeyance. 



Specification 

5. The title of the invention is not descriptive. A new title is required that is 
clearly indicative of the invention to which the claims are directed. The title 
"Cache Flush Based on Checkpoint Timer" is suggested. 

6. The abstract of the disclosure is objected to because "as result" (line 3) 
should be corrected to -as a result-. Correction is required. See MPEP 

§ 608.01(b). 

7. The disclosure is objected to because of the following informalities: 
"unreflected" [0016, line 21] should be corrected to -reflected- as in 408 of 

Fig. 4. Additionally, throughout the disclosure "check point" and "checkpoint" are 
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used to describe the same concept; a uniform spelling should be used. 
Appropriate correction is required. 

Claim Objections 

8. Claims 6 and 8-10 are objected to under 37 CFR 1 .75 as being 
substantial duplicates of claims 1 and 3-5, respectively. When two claims in an 
application are duplicates or else are so close in content that they both cover the 
same thing, despite a slight difference in wording, it is proper after allowing one 
claim to object to the other as being a substantial duplicate of the allowed claim. 
See MPEP § 706.03(k). The examiner recognizes the only difference between 
the two sets of claims, as exemplified by this difference specifically between 
claims 1 and 6, is the phrase "said storage unit includes: means responsive 
to..."; if the applicant wishes to use the means plus function construction for 
these claims, the wording must be corrected to read -said storage unit includes: 
means for responding to...- 

Claim Rejections - 35 USC §112 

9. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

10. Claims 1 and 3-5 are rejected under 35 U.S.C. 112, second paragraph, 
as being incomplete for reciting a use without any active, positive steps delimiting 
how this use is actually practiced. A method claim should at least recite a 
positive, active step(s) so that the claim will "set out and circumscribe a particular 
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area with a reasonable degree of precision and particularity," In re Moore , 58 
CCPA 1042, 439 F.2d 1232, 169 USPQ 236 (1971), and make it clear what 
subject matter these claims encompass, In re Hammack , 57 CCPA 1225, 1230, 
427 F.2d 1378, 1382, 166 USPQ 204 (1970), as well as making clear the subject 
matter from which others would be precluded, In re Hammack, supra , 57 CCPA 
at 1231, 427 F.2d at 1382, 166 USPQ at 208 . Without reciting any active, 
positive steps, claims 1-5 fail to achieve these purposes. 

Claim Rejections - 35 USC § 101 

11. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or 
composition of matter, or any new and useful improvement thereof, may obtain a patent 
therefor, subject to the conditions and requirements of this title. 

12. Claim 11 is rejected under 35 U.S.C. 101 because the claimed invention 
is directed to non-statutory subject matter. The entire claim recites the 
operational design or configuration of the program and fails to embody the 
program (an example of functional descriptive material) on an appropriate 
computer-readable storage medium. 

13. 

Claim Rejections ■ 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
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obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

15. Claims 1, 3-6 and 8-11 are rejected under 35 U.S.C. 103(a) as being 
anticipated over Prabhakaran (US 5,922,040) in view of Kano et al. 

(US 6,088,773). 

16. With respect to claim 1, Prabhakaran discloses a cache control method 
in a data processing system having 

■ a computer (616 of Fig. 2; column 5, lines 26-27) for executing a program 
(DBFUPDATE is a process: column 5, line 32), and 

■ a storage unit (802 of Fig. 4; column 8, line 16) having 

o a memory for storing data transmitted as a result of execution of 

said program (815 of Fig. 4; column 9, lines 61-63) 
o a disk device for storing data stored in said memory (807 of Fig. 4; 

column 9, lines 61-63), 

■ wherein said storage unit 

o responds to an input of a request for storing data transmitted from 

said program to store the transmitted data in said memory 

(column 10, lines 18-20) and 
o responds to an input of a request for flushing transmitted from said 

program to store, in said disk device, the data stored in said 

memory (column 26, lines 3-4), 
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■ wherein said flush request is transmitted from said program to said 
storage unit at the timing of a check point in a transaction process 
operated by said program (column 26, lines 3-4). 

Prabhakaran does not disclose the limitation wherein 

■ said storage unit has 

o a cache memory for storing data transmitted as a result of 
execution of said program, 

■ wherein said storage unit 

o responds to an input of a request for storing data transmitted from 
said program to store the transmitted data in said cache memory 
and 

o responds to an input of a request for flushing transmitted from said 
program to store the data stored in said cache memory. 
However, Kano et al. disclose a data processing system with 

■ a storage unit having a cache memory for storing data transmitted as a 
result of execution of said program (20 of Fig. 1 ; column 6, lines 29-32) 

■ wherein said storage unit 

o responds to an input of a request for storing data transmitted from 

said program to store the transmitted data in said cache memory 

(column 6, lines 60-61) and 
o responds to an input of a request for flushing transmitted from said 

program to store the data stored in said cache memory (column 7, 

lines 4-7), 
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Prabhakaran and Kano et al. are analogous art because they are from the 
same field of endeavor, namely data flushing. 

At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to combine the timed data flushing of Prabhakaran with 
the cache memory of Kano et al. The motivation for doing so would have been 
for a "rollback/recovery step for invalidating all the cache blocks in case of a fault, 
causing the main memory restoring means of the checkpoint acquisition 
accelerating apparatus to restore the main memory to the state of the most 
recent checkpoint" (column 4, lines 33-37). 

Therefore, it would have been obvious to a person of ordinary skill in the 
art to combine Kano et al. with Prabhakaran for the benefit of timed data flushing 
from a cache memory to a disk to obtain the invention as specified in claim 1. 
17. With respect to claim 3, Prabhakaran in view of Kano et al. disclose the 
cache control method according to claim 1 (see above paragraph 16). 
Prabhakaran does not disclose the limitations wherein 

■ each of said data storing request and flush request includes area 
identification information for specifying areas in said cache memory, and 

■ wherein when said data storing request is inputted, said transmitted data 
is stored in an area specified by the area identification information of said 
data storing request and 

■ when said flush request is inputted, the data stored in the area specified 
by the area identification information of said data storing request is stored 
in said disk device. 
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However, Kano et al. disclose the limitations wherein 

■ each of said data storing request (column 13, lines 11-12; if the processor 
is updating a specific address, the address must be in the request, and the 
address specifies an area in the memory) and flush request (column 3, 
lines 38-44; the address specifies an area in the memory) includes area 
identification information for specifying areas in said cache memory , and 

■ wherein when said data storing request is inputted, said transmitted data 
is stored in an area specified by the area identification information of said 
data storing request (column 13, lines 11-12) and 

■ when said flush request is inputted, the data stored in the area specified 
by the area identification information of said data storing request is stored 
in said disk device (column 3, lines 38-44). 

Prabhakaran and Kano et al. are analogous art because they are from the 
same field of endeavor, namely data flushing. 

At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to combine the timed data flushing of Prabhakaran with 
the address component of the store and flush commands of Kano et al. The 
motivation for using an address in the store command would have been such that 
if an address in a particular cache block is updated more than once, the block 
can be flagged (column 3, line 59 - column 4, line 7). The motivation for using 
an address in the flush command would have been because "where a fault 
occurs in the computer, the cache memory is invalidated so that the normal data 
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processing can be resumed from the state of the most recent checkpoint" 
(column 2, lines 11-14). 

Therefore, it would have been obvious to a person of ordinary skill in the 
art to combine Kano et al. with Prabhakaran for the benefit of addresses in store 
and flush commands to obtain the invention as specified in claim 3. 
18. With respect to claim 4, Prabhakaran in view of Kano et al. disclose the 
cache control method according to claim 3 (see above paragraph 17). 
Prabhakaran does not disclose the limitations wherein 

■ the area of said cache memory is managed as to whether data update 
occurs in said area or not, and when said flush request is inputted, data 
resulting from update of the data stored in the area specified by the area 
identification information of said data storing request is stored in said disk 
device. 

However, Kano et al. disclose the limitations wherein 

■ the area of said cache memory is managed as to whether data update 
occurs in said area or not, and when said flush request is inputted, data 
resulting from update of the data stored in the area specified by the area 
identification information of said data storing request is stored in storage 
(column 3, lines 38-44). 

Prabhakaran disclose the limitation wherein the storage is said disk device 
(column 26, lines 3-4). 

Prabhakaran and Kano et al. are analogous art because they are from the 
same field of endeavor, namely data flushing. 
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At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to combine the timed data flushing of Prabhakaran with 
the flushing of updated cache data of Kano et al. The motivation for flushing 
updated cache would have been because after a fault "it is necessary to restore 
the data in the main memory which has been updated after the most recent 
checkpoint" (column 1 , lines 65-67), whereby checkpoints are created when "all 
the updated data stored in the cache memory are written-back into the main 
memory" (column 1, lines 61-62). 

Therefore, it would have been obvious to a person of ordinary skill in the 
art to combine Kano et al. with Prabhakaran for the benefit of flushing the 
updated cache addresses to obtain the invention as specified in claim 4. 
19. With respect to claim 5, Prabhakaran in view of Kano et al. disclose the 
cache control method according to claim 3 (see above paragraph 17). 
Prabhakaran does not disclose the limitations wherein the cache control method 
according to claim 3, wherein the area identification of said cache memory 
includes volume identification and segment identification information. 

However, Kano et al. disclose the limitations wherein the cache control 
method according to claim 3, wherein the area identification of said cache 
memory includes volume identification (the "cache blocks") and segment 
identification information (the "addresses") (column 3, lines 38-44; the addresses 
contain volume information in that they identify a particular cache block). 

Prabhakaran and Kano et al. are analogous art because they are from the 
same field of endeavor, namely data flushing. 
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At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to combine the timed data flushing of Prabhakaran with 
the cache addressing of Kano et al. The motivation for this type of cache 
addressing would have been because "where a fault occurs in the computer, the 
cache memory is invalidated so that the normal data processing can be resumed 
from the state of the most recent checkpoint" (column 2, lines 11-14). 

Therefore, it would have been obvious to a person of ordinary skill in the 
art to combine Kano et al. with Prabhakaran for the benefit of cache addressing 
to obtain the invention as specified in claim 5. 

20. With respect to claim 6, Prabhakaran discloses a cache control method 
in a data processing system having 

■ a computer (616 of Fig. 2; column 5, lines 26-27) for executing a program 
(DBFUPDATE is a process: column 5, line 32), and 

■ a storage unit (802 of Fig. 4; column 8, line 16) having 

o a memory for storing data transmitted as a result of execution of 
said program (815 of Fig. 4; column 9, lines 61-63) 

o a disk device for storing data stored in said memory (807 of Fig. 4; 
column 9, lines 61-63), 

■ wherein said storage unit includes 

o means responsive to an input of a request for storing data 

transmitted from said program to store the transmitted data in said 
memory (column 10, lines 18-20) and 
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o means responsive to an input of a request for flushing transmitted 
from said program to store, in said disk device, the data stored in 
said memory (column 26, lines 3-4), 

■ wherein said flush request is transmitted from said program to said 
storage unit at the timing of a check point in a transaction process 
operated by said program (column 26, lines 3-4). 

Prabhakaran does not disclose the limitation wherein 

■ said storage unit has 

o a cache memory for storing data transmitted as a result of 
execution of said program, 

■ wherein said storage unit includes 

o means responsive to an input of a request for storing data 

transmitted from said program to store the transmitted data in said 
cache memory and 

o means responsive to an input of a request for flushing transmitted 
from said program to store the data stored in said cache memory. 
However, Kano et al. disclose a data processing system with 

■ a storage unit having 

o a cache memory for storing data transmitted as a result of 
execution of said program (20 of Fig. 1; column 6, lines 29-32) 

■ wherein said storage unit includes 



Application/Control Number: 10/849,022 Page 
Art Unit: 2187 

o means responsive to an input of a request for storing data 

transmitted from said program to store the transmitted data in said 
cache memory (column 6, lines 60-61) and 
o means responsive to an input of a request for flushing transmitted 
from said program to store the data stored in said cache memory 
(column 7, lines 4-7), 
Prabhakaran and Kano et al. are analogous art because they are from the 
same field of endeavor, namely data flushing. 

At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to combine the timed data flushing of Prabhakaran with 
the cache memory of Kano et al. The motivation for doing so would have been 
for a "rollback/recovery step for invalidating all the cache blocks in case of a fault, 
causing the main memory restoring means of the checkpoint acquisition 
accelerating apparatus to restore the main memory to the state of the most 
recent checkpoint" (column 4, lines 33-37). 

Therefore, it would have been obvious to a person of ordinary skill in the 
art to combine Kano et al. with Prabhakaran for the benefit of timed data flushing 
from a cache memory to a disk to obtain the invention as specified in claim 1 . 
21 . With respect to claim 8, Prabhakaran in view of Kano et al. disclose the 
cache control method according to claim 6 (see above paragraph 20). 
Prabhakaran does not disclose the limitations wherein 

■ each of said data storing request and flush request includes area 

identification information for specifying areas in said cache memory, and 
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■ wherein when said data storing request is inputted, said transmitted data 
is stored in an area specified by the area identification information of said 
data storing request and 

■ when said flush request is inputted, the data stored in the area specified 
by the area identification information of said data storing request is stored 
in said disk device. 

However, Kano et al. disclose the limitations wherein 

■ each of said data storing request (column 13, lines 11-12; if the processor 
is updating a specific address, the address must be in the request, and the 
address specifies an area in the memory) and flush request (column 3, 
lines 38-44; the address specifies an area in the memory) includes area 
identification information for specifying areas in said cache memory , and 

■ wherein when said data storing request is inputted, said transmitted data 
is stored in an area specified by the area identification information of said 
data storing request (column 13, lines 11-12) and 

■ when said flush request is inputted, the data stored in the area specified 
by the area identification information of said data storing request is stored 
in said disk device (column 3, lines 38-44). 

Prabhakaran and Kano et al. are analogous art because they are from the 
same field of endeavor, namely data flushing. 

At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to combine the timed data flushing of Prabhakaran with 
the address component of the store and flush commands of Kano et al. The 
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motivation for using an address in the store command would have been such that 
if an address in a particular cache block is updated more than once, the block 
can be flagged (column 3, line 59 - column 4, line 7). The motivation for using 
an address in the flush command would have been because "where a fault 
occurs in the computer, the cache memory is invalidated so that the normal data 
processing can be resumed from the state of the most recent checkpoint" 
(column 2, lines 11-14). 

Therefore, it would have been obvious to a person of ordinary skill in the 
art to combine Kano et al. with Prabhakaran for the benefit of addresses in store 
and flush commands to obtain the invention as specified in claim 3. 
22. With respect to claim 9, Prabhakaran in view of Kano et al. disclose the 
cache control method according to claim 8 (see above paragraph 21). 
Prabhakaran does not disclose the limitations wherein 

■ the area of said cache memory is managed as to whether data update 
occurs in said area or not, and when said flush request is inputted, data 
resulting from update of the data stored in the area specified by the area 
identification information of said data storing request is stored in said disk 
device. 

However, Kano et al. disclose the limitations wherein 

■ the area of said cache memory is managed as to whether data update 
occurs in said area or not, and when said flush request is inputted, data 
resulting from update of the data stored in the area specified by the area 
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identification information of said data storing request is stored in storage 

(column 3, lines 38-44). 
Prabhakaran disclose the limitation wherein the storage is said disk device 
(column 26, lines 3-4). 

Prabhakaran and Kano et al. are analogous art because they are from the 
same field of endeavor, namely data flushing. 

At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to combine the timed data flushing of Prabhakaran with 
the flushing of updated cache data of Kano et al. The motivation for flushing 
updated cache would have been because after a fault "it is necessary to restore 
the data in the main memory which has been updated after the most recent 
checkpoint" (column 1, lines 65-67), whereby checkpoints are created when "all 
the updated data stored in the cache memory are written-back into the main 
memory" (column 1, lines 61-62). 

Therefore, it would have been obvious to a person of ordinary skill in the 
art to combine Kano et al. with Prabhakaran for the benefit of flushing the 
updated cache addresses to obtain the invention as specified in claim 4. 
23. With respect to claim 10, Prabhakaran in view of Kano et al. disclose the 
cache control method according to claim 8 (see above paragraph 21). 
Prabhakaran does not disclose the limitations wherein the area identification of 
said cache memory includes volume identification and segment identification 
information. 



Application/Control Number: 10/849,022 Page 
Art Unit: 2187 

However, Kano et al. disclose the limitations wherein the cache control 
method according to claim 3, wherein the area identification of said cache 
memory includes volume identification (the "cache blocks") and segment 
identification information (the "addresses") (column 3, lines 38-44; the addresses 
contain volume information in that they identify a particular cache block). 

Prabhakaran and Kano et al. are analogous art because they are from the 
same field of endeavor, namely data flushing. 

At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to combine the timed data flushing of Prabhakaran with 
the cache addressing of Kano et al. The motivation for this type of cache 
addressing would have been because "where a fault occurs in the computer, the 
cache memory is invalidated so that the normal data processing can be resumed 
from the state of the most recent checkpoint" (column 2, lines 11-14). 

Therefore, it would have been obvious to a person of ordinary skill in the 
art to combine Kano et al. with Prabhakaran for the benefit of cache addressing 
to obtain the invention as specified in claim 5. 

24. With respect to claim 11, Prabhakaran discloses a data processing 
program for functioning a data processing system having 

■ a computer (616 of Fig. 2; column 5, lines 26-27) for executing a program 
(DBFUPDATE is a process: column 5, line 32), and 

■ a storage unit (802 of Fig. 4; column 8, line 16) having 

o a memory for storing data transmitted as a result of execution of 
said program (815 of Fig. 4; column 9, lines 61-63) 
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o a disk device for storing data stored in said memory (807 of Fig. 4; 
column 9, lines 61-63), 

■ said program causing said storage unit to execute 

o a step of responding to an input of a request for storing data 

transmitted from said program to store the transmitted data in said 

memory (column 10, lines 18-20) and 
o a step of responding to an input of a request for flushing transmitted 

from said program to store, in said disk device, the data stored in 

said memory (column 26, lines 3-4), 

■ wherein said flush request is transmitted from said program to said 
storage unit at the timing of a check point in a transaction process 
operated by said program (column 26, lines 3-4). 

Prabhakaran does not disclose the limitation wherein 

■ said storage unit has 

o a cache memory for storing data transmitted as a result of 
execution of said program, 

■ wherein said storage unit 

o responds to an input of a request for storing data transmitted from 
said program to store the transmitted data in said cache memory 
and 

o responds to an input of a request for flushing transmitted from said 
program to store the data stored in said cache memory. 
However, Kano et al. disclose a data processing system with 
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■ a storage unit having a cache memory for storing data transmitted as a 
result of execution of said program (20 of Fig. 1 ; column 6, lines 29-32) 

■ wherein said storage unit 

o responds to an input of a request for storing data transmitted from 

said program to store the transmitted data in said cache memory 

(column 7, lines 4-7) and 
o responds to an input of a request for flushing transmitted from said 

program to store the data stored in said cache memory (column 26, 

lines 3-4), 

Prabhakaran and Kano et al. are analogous art because they are from the 
same field of endeavor, namely data flushing. 

At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to combine the timed data flushing of Prabhakaran with 
the cache memory of Kano et al. The motivation for doing so would have been 
for a "rollback/recovery step for invalidating all the cache blocks in case of a fault, 
causing the main memory restoring means of the checkpoint acquisition 
accelerating apparatus to restore the main memory to the state of the most 
recent checkpoint" (column 4, lines 33-37). 

Therefore, it would have been obvious to a person of ordinary skill in the 
art to combine Kano et al. with Prabhakaran for the benefit of timed data flushing 
from a cache memory to a disk to obtain the invention as specified in claim 1 . 
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Conclusion 

25. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

■ Pong et al. (US 6,874,065) teaches a cache flushing mechanism based on 
a timer; 

■ Rochberger (US 6,192,043) also teaches a cache flushing mechanism 
based on a timer; 

■ Okamoto et al. (US 5,812,757) teaches checkpoints using a cache flush; 

■ Kurosawa (US 6,418,515) teaches a cache flushing mechanism tied to 
checkpoint time. 

■ Ledain et al. (US 6,021 ,408) teaches a log book that flushes a memory to 
a disk on at a checkpoint. 

26. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to James Golden whose telephone number is 
571-272-5628. The examiner can normally be reached on Monday-Friday, 8:30 
AM - 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Donald Sparks can be reached on 571-272-4201. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 



free). 




James R. Golden 
Patent Examiner 
Art Unit 2187 





